AMENDMENT AND RESPONSE UNDER 37 C.F.R. § 1.116 - EXPEDITED PROCEDURE Page 14 

Serial Number: 10/8 15,262 Dkt: 875.074US1 

Filing Date: March 31, 2004 

Title: COMPOUNDS AND METHODS TO ENHANCE rAAV TRANSDUCTION 



REMARKS 

Reconsideration and withdrawal of the objections to the specification and rejections of 
the claims, in view of the remarks and amendments herein, is respectfully requested. Claims 1, 
21, 25, 27, 29-32, 43, 51, 53, and 55-59 are amended, claims 26 and 52 are canceled, and claims 
63-64 are added. Claims 1-7, 9-25, 27, 29-46, 48-51, 53, 55-59, and 61-64 are now pending in 
this application. 

The Examiner and Ms. Lee are thanked for the courtesies extended to Applicant's 
Representative in the telephonic interview conducted on June 10, 2007, in which the objections 
to the specification and rejections of the claims were discussed. 

Figures 4, 6, 8, 9, 11, and 13 were objected to. The amendments to paragraphs beginning 
on page 19, line 26, page 20, lines 6, 13, 17, and 30, and page 21, line 18 of the specification 
address those objections. 

The amendments to claims 1 and 21, to move the word "two" and delete "tannic acid", 
respectively, render moot the objections to those claims. 

The 35 U.S.C. £ 112. Second Paragraph. Rejections 
Claims 1-2, 4-7, 9-24, 43-44, 46, 48-50, and 61-62 were rejected under 35 U.S.C. § 112, 
second paragraph, as being incomplete for omitting essential elements, such omission amounting 
to a gap between the elements. In particular, the Examiner alleges that the omissions are the 
correlation between the identity and structural limitations of each composition/agent and the 
recited cellular effect achieved by that agent. The Examiner continues asserting that claims 1, 4, 
43, 46, and 61 recite cellular functions achieved by one or more agents, but that the identity of 
the agent that performs the function is not recited, and claims 21 and 43 recite several agents, but 
that the function that each agent performs in the target cell is not recited. This rejection, as it 
may be maintained with respect to the pending claims, is respectfully traversed. 

The amendments to claims 1, 21 and 43 address the § 1 12(2) rejection of those claims. 
With respect to claims 4 and 46, which depend on claims 1 and 43, respectively, those 
claims recite "further comprising" contacting the cell with "an agent," i.e., the agent recited in 
claims 4 and 46 is a third agent. Claim 61, which depends on claim 1, recites that the second 
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agent enhances AAV transduction after viral binding to the cellular membrane and before second 
strand synthesis which yields an expressible form of the viral genome. The second agent recited 
in claim 1 inhibits proteosome proteolytic activity. Therefore, claims 4, 46 and 61 are clear. 
Accordingly, withdrawal of the § 1 12(2) rejections respectfully requested. 

The 35 U.S.C. £ 112. First Paragraph Rejections 
Claims 1-2, 4-7, 9-24, 43-44, 46, 48-50, and 61-62 were rejected under 35 U.S.C. § 1 12, 
first paragraph, as failing to comply with the written description requirement. This rejection is 
respectfully traversed. 

The Examiner asserts that 1) with respect to agents capable of altering the cellular uptake 
of rAAV, DOXIL® is the only species whose complete structure is disclosed to perform that 
function, and that no other identifying characteristics identify a priori an agent that would 
perform that function; 2) with respect to agents capable of modulating rAAV processing in the 
cell, LLnL, a proteosome inhibitor, is the only species whose complete structure is disclosed to 
perform that function, and that no other identifying characteristics identify a priori an agent that 
would perform the claimed function; 3) Applicant must explicitly point out in the specification 
support for other agents useful in the methods; 4) the functional characteristic(s) of each agent 
has not been coupled with a known or disclosed correlation between function and structure; and 
5) the specification does not provide a sufficient description of a representative number of 
species by an actual reduction to practice. 

To provide an adequate written description for a claimed genus, the specification can 
provide a sufficient description of a representative number of species by an actual reduction to 
practice, reduction to drawings or by a disclosure of relevant, identifying characteristics, i.e., by 
a structure or other physical and/or chemical properties, by functional characteristics coupled 
with a known or disclosed correlation between function and structure, or by a combination of 
such identifying characteristics (Guidelines for Examination of Patent Applications under the 35 
U.S.C. § 1 12(1) Written Description Requirement, Fed. Reg. . 66, 1099 (2001)). 

It is disclosed that agents useful in the methods of the invention are those that 
individually have different or overlapping activities (page 9). It is also disclosed that 
doxorubicin is an agent that may facilitate viral binding to proteosomes and/or subsequent 
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transport into the nucleus (page 9), i.e., doxorubicin alters intracellular viral trafficking or 
processing, not cellular uptake of AAV as alleged by the Examiner. Further, LLnL and Z-LLL 
are disclosed as agents that more significantly inhibit core proteolytic activity of proteosomes 
(page 9). 

With regard to proteosome inhibitors, chemotherapeutics, lipid lowering agents, 
antibiotics and tannic acid, those agents are known to the art. See, for instance, U.S. Patent No. 
7,122,335, and the abstracts for Walsh et al. (Biochem. Soc. Trans. . 31:487 (2003)), Phillips et 
al. (Curr. Op. Invest. Drugs . 3:1701 (2002)), Denny ( Curr. Med. Chem. . 9:1655 (2002)), 
Malhotra et al. (Cancer Biol. Ther. . 2:52 (2003)), Backes et al. (Ann. Pharmacother. . 39:523 
(2005)), Davidson et al. ( Prog. Cardiovasc. Pis. . 47:73 (2004)), and Chung et al. ( Crit. Rev. 
Food Sci. Nutr. , 38:421 (1998)), a copy of each is enclosed herewith). Applicant need not teach 
what is well known to the art. 

Other specific agents useful in the methods are disclosed at, for example, page 51, line 
23 -page 52, line 8 and page 86, lines 14-31 of the specification. 

Thus, the claims recite relevant, identifying characteristics for the agents, i.e., each agent 
alone enhances intracellular rAAV transduction, and one agent is a chemotherapeutic, a lipid 
lowering agent, an antibiotic or a tannic acid, e.g., epoxomicin, doxorubicin, daunorubicin, 
idarubicin, epirubicin, aclarubicin, or simvastatin and the other agent inhibits proteosome 
proteolytic activity or enhances AAV transduction after viral binding to the cellular membrane 
and before second strand synthesis which yields an expressible form of the viral genome. 

Therefore, the claims satisfy the written description requirement of § 1 12(1). 

Claims 1-2, 4-7, 9-24, 43-44, 46, 48-50, and 61-62 were rejected under 35 U.S.C. § 1 12, 
first paragraph, as failing to comply with the enablement requirement. This rejection is 
respectfully traversed. 

The Examiner asserts that the breadth of the claims is exceptionally large, encompassing 
an enormous genus of rAAV, an enormous genus of mammalian cells and a broad genus of 
distinctly different and mutually exclusive cell biological processes, and that the artisan would 
essentially have to experiment by trial and error each combinatorial permutation of compounds 
embraced by the claims and capable of performing the recited functions. The Examiner 
concludes that in view of the lack of guidance, working examples, breadth of the claims, the 
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level of skill in the art and state of the art at the time the claimed invention was made, it would 
have required undue experimentation to make and/or use the invention as claimed. 

The Examiner also asserts that the claims embrace rAAV transduction in vivo and that the 
instant specification does not disclose formulations of the enormous genus of structurally 
undisclosed agents identified only by their functional activity in a cell, wherein the at least two 
agents from the enormous genus are used in an amount that together at least additively enhance 
rAAV transduction in vitro, ex vivo and in a patient, and that the specification does not clearly 
define and distinguish those "proteasome modulating agents" that do or do not inhibit 
proteasome proteolytic activity, and which art-recognized proteasome modulating agents are or 
are not to be used in the method. 

It is Applicant's position that the preparation of rAAV is within the skill of the art and a 
large number of different rAAV have been prepared. Moreover, AAV has a broad host range 
(see Muzyczka, Curr. Top. Microbiol. Immunol. , 58:97 (1992); a copy is enclosed herewith), i.e., 
it is known to infect many types of cells. Further, the specification discloses the infection of 
HeLa cells, IB3 cells, A549 cells, ferret fibroblasts, mouse lung, trachea and bronchi, and airway 
epithelia with rAAV. 

While agents useful in the methods of the invention may alter different or similar 
biological processes, such as processes recited in the dependent claims, those agents are 
chemotherapeutics, lipid lowering agents, antibiotics, tannic acid, or inhibitors of the proteolytic 
activity of proteosomes, or enhance rAAV transduction after viral binding to the cellular 
membrane and before second strand synthesis which yields an expressible form of the viral 
genome. As discussed above, chemotherapeutics, lipid lowering agents, antibiotics, tannic acid, 
and inhibitors of the proteolytic activity of proteosome are known. As also discussed above, the 
specification discloses particular agents at page 51, line 23 -page 52, line 8 and page 86, lines 14- 
3 1 that may be employed in the methods of the invention. The specification also discloses 
working examples of agents that enhance rAAV transduction. In addition, it is Applicant's 
position that the level of skill in the art is high. 

With regard to the alleged undue experimentation to identity combinations of agents that 
at least additively enhance rAAV transduction, the Examiner simply cannot reasonably contend 
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that a program to locate biomolecules with target biological or physical properties would not be 

carried out by the art because the results cannot be predicted in advance. 

In fact, the Federal Circuit has explicitly recognized that the need, and methodologies 

required, to carry out extensive synthesis and screening programs to locate biomolecules with 

particular properties do not constitute undue experimentation. In re Wands , 8 U.S.P.Q.2d 1400, 

1406-1407 (Fed. Cir. 1988), the Court stated: 

The nature of monoclonal antibody technology is that it involves screening 
hybridomas to determine which ones secrete antibody with desired characteristics. 
Practitioners of this art are prepared to screen negative hybridomas in order to 
find one that makes the desired antibody. 

Likewise, practitioners in the art related to the present application would be well-equipped to 
prepare and/or screen combinations of agents falling within the scope of the claims to identify 
those agents that at least additively enhance AAV transduction. See also, Hybritech Inc. v. 
Monoclonal Antibodies Inc. . 231 U.S.P.Q. 81, 84 (Fed. Cir. 1986) (evidence that screening 
methods used to identify characteristics [of monoclonal antibodies] were available to art 
convincing of enablement). Thus, the fact that a given claim may encompass a variety of agents, 
mammalian cells and rAAVs is not dispositive of the enablement issue, particularly in an art area 
in which the level of skill is very high and in which screening of large numbers of compounds 
has been standard practice for at least ten years ( Ex parte Forman , 230 U.S.P.Q.2d 456 (Bd. App. 
1986). 

Evidence that screening numerous compounds to detect the effect of the compound on 
virus infection or replication is within the skill of the art is provided in the abstracts for Cheng et 
al. ( Antimicro. Agents Chemother. . 48:2437 (2004)) and Dhanak et al. ( J. Biol. Chem. . 
277:38344 (2002)) (a copy of each is enclosed herewith). 

With regard to the in vivo use of rAAV and the recited agents, the Examiner is requested 
to consider that rAAV has been employed in vivo (see the abstract for Wu et al. ( Vision Res. , 
48:1648 (2008)), Chen et al. ( Pathol. Oncol. Res. , epub May 29, 2008)) and Hsu et al. ( Pharm. 
Res. , epub February 22, 2008)); a copy of each is enclosed herewith)), as have 
chemotherapeutics, lipid lowering agents, antibiotics and tannic acid (a food additive). 
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And with respect to "proteosome modulating agents," the claims do not recite that phrase, 
although the specification discloses that those agents do not include agents that inhibit the 
proteolytic activity of the proteosome. 

The Examiner has again cited Kapturczak et al. ( Curr. Mol. Med. . 1:245 (2001)), Mah et 
al. ( Molecular Ther. . 6:106 (2001)), and Goncalves (Virology J. . 2:43 (2005)) to support the 
contention that the delivery of AAV is unpredictable, but failed to respond to Applicant's 
argument in the Amendment filed on January 31, 2008 that these documents are not on point. 
Kapturczak et al. disclose that rAAV offers a vehicle for safe, long-term therapeutic gene 
transfer and note that substantial progress has been made in addressing AAV related issues, such 
as packaging capacity, packaging systems, and the availability of virus receptors on some cell 
types. For instance, to overcome subtherapeutic levels of transduction after systemic delivery, 
Mah et al. disclose modifying AAV2 virions with microspheres. 

Moreover, while the process regulating AAV trafficking into the nucleus may not be fully 
understood (Goncalves), the specification discloses that agents that modulate that process may be 
useful in the claimed methods. 

However, none of Kapturczak et al., Mah et al. or Goncalves relate to the use of 
exogenously administered agents to enhance AAV transduction and so do not evidence the level 
of (or lack of) predictability in the relevant art. 

Therefore, withdrawal of the § 1 12(1) rejections is respectfully requested. 

The 35 U.S.C. £ 103 Rejections 

Claims 1-2, 4-7, 9-24, 43-44, 46, 48-50, and 61 were rejected under 35 U.S.C. § 103(a) as 
being unpatentable over Duan et al. ( J. Clin. Invest. , 105:1573 (2000)) in view of Kiyomiya et al. 
( Cancer Res. . 61:2467 (2001)), Maitra et al. ( Am. J. Physiol. Cell Physiol. . 280:C1031 (2001)) 
and Englehardt (U.S. Patent No. 6,436,392). Claim 62 was rejected under 35 U.S.C. § 103(a) as 
being unpatentable over Duan et al. in view of Kiyomiya et al., Maitra et al., and Englehardt, and 
61, and in further view of Voinea et al. ( J. Cell. Mol. Med. , 6:465 (2002)). These rejections are 
respectfully traversed. 

Duan et al. disclose that the combined effects of EGTA and LLnL on AAV transduction 
might be due to reduced degradation of internalized virus and an increased rate of endocytosis, 
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and that the combination enhanced the amount of virus internalized from apical surfaces (page 
1583). As LLnL does not alter AAV binding to cell surfaces or internalization (page 1581), it is 
likely EGTA altered AAV binding to cell surfaces or internalization, i.e., EGTA is not an 
inhibitor of proteosome proteolytic activity. In addition, EGTA is not a chemotherapeutic, lipid 
lowering agent, antibiotic or tannic acid. 

Kiyomiyo et al. disclose a mechanism for the nuclear transport of adriamycin, which may 
involve binding of adriamycin to the 20S proteosome. There is nothing in Kiyomiyo et al. 
related to virus transduction . 

Maitra et al. relate that a single dose of doxorubicin increased total cellular CFTR protein 
expression, surface CFTR protein expression and CFTR-associated chloride secretion in T84 
epithelial cells, and increased mutant CFTR cell surface expression and chloride secretion in 
stably transfected MDCK cells. Maitra et al. note that while the concentration of doxorubicin 
used in vitro (0.25 uM) was about 20-fold lower than the LD 50 , doxorubicin is unlikely to be 
useful in a clinical setting due to its cumulative systemic toxicity (page CI 037). There is nothing 
in Maitra et al. related to virus transduction . 

It is disclosed in the '392 patent that rAAV vectors, each containing a promoter and an 
open reading frame between ITRs, may become linked after infection of the host cell with the 
vectors and synthesis of double-stranded viral DNA (column 4, lines 41-56 and column 5, lines 
26-38). Other vectors disclosed in the '392 patent include rAAV vectors that contain an open 
reading frame flanked by a splice site, i.e., one rAAV vector contains a splice acceptor site and 
another rAAV vector contains a splice donor site, which vectors together encode a functional 
gene product (column 4, lines 57-column 5, line 25). It is disclosed that transcription of a 
molecule formed by linking the two rAAVs in a cell results in a spliced RNA molecule which 
encodes a functional peptide (column 49, lines 14-22). 

The '392 patent is not concerned with administering agents that enhance AAV 
transduction. 

Voinea et al. disclose that liposome vesicles are useful drug delivery vehicles. It is 
disclosed that Doxil® is a suspension of doxorubicin precipitated in 80-100 ran sterically 
stabilized liposomes. 
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The Examiner asserts that, based on Duan et al., Kiyomiya et al., and Maitra et al., the 
administration of doxorubicin would be reasonably expected to achieve two therapeutic 
mechanisms in the treatment of cystic fibrosis, namely increased expression of CFTR to 
ameliorate the symptoms of the disease and enhance rAAV viral transduction because 
doxorubicin inhibits the proteasome protease. The Examiner continues asserting that it would 
have been obvious to one of ordinary skill in the art to try combining the proteasome inhibitor 
LLnL with doxorubicin with a reasonable chance of success because a person of ordinary skill 
has good reason to pursue the known options within his or her technical grasp. 

There is no combination of the cited documents that discloses or suggests the use of the 
recited combination of agents and, given the disclosure of agents that likely interact with 
proteosomes in Duan et al. and Kiyomiyo et al., it is unexpected that a combination of agents 
such as those with purportedly the same target would at least additively enhance AAV 
transduction, as those agents may be competitors for binding to the proteosome . Moreover, in 
the absence of Applicant's disclosure, there is nothing in the cited art that would provide one of 
skill in the art with a reason to select the recited agents to enhance AAV transduction (which 
unlike EGTA do not enhance AAV uptake at the cell membrane), particularly in view of Duan et 
al. which teach the use of an agent that alters AAV binding to cell surfaces or internalization and 
an agent that inhibits proteosome proteolytic activity or otherwise reduces degradation of 
internalized virus. Further, Maitra et al. teach away from the use of doxorubicin "in a clinical 
setting". 

Accordingly, withdrawal of the § 103 rejections is respectfully requested. 
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CONCLUSION 



Applicant respectfully submits that the claims are in condition for allowance, and 
notification to that effect is earnestly requested. The Examiner is invited to telephone 
Applicant's representative at (612) 373-6959 to facilitate prosecution of this application. 

If necessary, please charge any additional fees or credit overpayment to Deposit Account 
No. 19-0743. 



Respectfully submitted, 



SCHWEGMAN, LUNDBERG & WOESSNER, P.A. 
P.O. Box 2938 
Minneapolis, MN 55402 
(612) 373-6959 /j 



Date 




i FRTIFJi Vlj ' INDF.R 37CFR 1.8: The undersigned hereby certifies that this correspondence is being filed using the 
USPTO's electronic filing system EFS-Web, and is addressed to: Mail Stop AF, Commissioner for Patents, P.O. Box 1450, 
Alexandria, VA 22313-1450 on this day of July, 2008. /") 
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In the biosynthesis of several classes of antibiotics, sugars are attached to 
aglycone scaffolds by antibiotic-specific glycosyltransferases in the latter stages 
of the pathways. Two glycosylation pathways will be examined: the glycopeptide 
antibiotics of the vancomycin class and the aminocoumarin antibiotics of the 
novobiocin class. An oxidatively cross-linked heptapeptide scaffold is sequentially 
glucosylated and vancosaminylated by GtfE and GtfD, respectively, in vancomycin 
maturation, while in chloroeremomycin assembly the same heptapeptide is 
glucosylated by GtfB, then epivancosaminylated at two distinct sites by GtfA and 
GtfC. The specificity and mechanism of these glycosyltransferases will be 
discussed. In novobiocin biosynthesis, three enzymes (NovM, NovP and NovN) 
are thought to act sequentially to transfer an L-noviose moiety to the novobiocic 
acid aglycone (NovM), followed by 4'-hydroxyl methylation (NovP) and 3'- 
hydroxyl carbamoylation to produce the mature antibiotic structure, targeting the 
GyrB subunit of DNA gyrase. Initial characterization of NovM and NovP will be 
discussed. 
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A total of 48 patents dealing with disclosures on the different classes of 
antibacterial agents, including the beta-lactams, oxazolidinones, macrolides, 
quinolones, tetracyclines and miscellaneous antibacterial agents reported 
between January and June 2002 are selected for review. The miscellaneous 
agents section focused on the significant discovery of potential lead compounds 
as inhibitors of bacterial fatty acid synthase and peptide deformylase, and also 
included examples of novel peptidic antibiotics and pleuromutilin derivatives 
along with their antibacterial activities. Only a few patents disclosed novel agents 
in the quinolone and carbapenem areas. There are several patents disclosing 
improved formulation of old agents to increase their effectiveness and stability 
upon storage. Two patents disclosed effectiveness of antibiotic combinations with 
respect to the newer antibiotics linezolid and quinupristin/dalfopristin. 
PMID: 12528302 [PubMed - indexed for MEDLINE] 



ts iMv.i/^hdiiM.'ir.'S quinolnrira, 
macrolides and new agents): patent highlights June lo 
Rfwmbcf ?000. CurrOpin Investig Drugs. 2001] 



» See all Related Ai 



Patient Drug Information 



Display AbstractPlus 



Sort By 



Write to the Help Desk 
NCBI | NLM | NIH 
Department of Health & Human Services 
Privacy Statement j Freedom of Information Act ] Disclaimer 



http://www.ncbi.nlm.nih.gov/pubmed/12528302?ordinalpos=63&itool=EntrezSystem2.PE... 6/26/2008 



Acridine derivatives as chemotherapeutic agents. [Curr Med Chem. 2002] - PubMed Result Page 1 of 1 



AN Databases PubMe 

Search PubMed 

J^jJ-imits Preview/Index 

Limits: Review 
Display AbstractPlus 
; All: 1 ; Review: 1 : 



Structure OMIM PMC Journals Books 

| Go | [ Clear | Advanced Search, (beta) 



History Clipboard Details 



□ 1: Curr Med Chem. 2002 Sep;9(18): 1655-65. 



yw.banlham-direcl.org 



Acridine derivatives z 



chemotherapeutic agents. 



Related Articles 

The search of DNA- 



Auckland Cancer Society Research Centre, Faculty of Medical and Health Sciences, The 
University of Auckland, Auckland, Private Bag 92019, New Zealand. 
b.denny@auckland.ac.nz 

Acridine derivatives are one of the oldest classes of bioactives, widely used as 
antibacterial and antiprotozoal agents. Some work in these areas continues, but 
recent research has focused mainly on their use as anticancer drugs, because of 
the ability of the acridine chromophore to intercalate DNA and inhibit 
topoisomerase enzymes. 
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Classical chemotherapy: mechanisms, toxicities and the therapeutic window. 
Malhotra V, Perry MC. 
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Chemotherapy can be best used by understanding the principles of 
pharmacology, tumor biology, cellular kinetics and drug resistance. Here we try 
to focus on the major classes of chemotherapeutic drugs, their mechanisms of 
action, toxicities; and the therapeutic window. 
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Effect of lipid-lowering drug therapy on small-dense low-density lipoprotein. 
Backes JM, Gibson CA. 



OBJECTIVE: To review the effects of lipid-lowering therapy on small-dense low- 
density lipoprotein cholesterol (sdLDL-C). DATA SOURCES: Literature was 
obtained from MEDLINE (1989-September 2004) and references of selected 
articles. Key search terms included small-dense LDL-C and lipid-lowering drug 
therapy. DATA SYNTHESIS: Statins, fibrates, and niacin have demonstrated 
favorable effects on sd LDL-C, especially among patients with mixed dyslipidemia 
or hypertriglyceridemia. These effects include a reduction of sdLDL-C and/or a 
shift to the larger, less atherogenic LDL-C. CONCLUSIONS: Data suggest that 
statins, fibrates, and niacin are effective at reducing concentrations of sd LDL-C 
and possibly normalizing LDL-C subclasses. 
PMID: 15671087 [PubMed - indexed for MEDLINE] 
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Comparative effects of lipid-lowering therapies. 



Davidson MH, Tpth PP. 



The pharmacologic regulation of lipid metabolism in patients with dyslipidemia is 
unequivocally associated with significant reductions in risk for cardiovascular 
morbidity and mortality. A number of therapeutic drug classes have been 
developed in an effort to ever more precisely and intensively modulate lipid 
metabolism. Statins, fibrates, ezetimibe, and niacin exert their effects via 
different mechanisms and afford physicians the opportunity to beneficially impact 
multiple pathways in patients. When used alone or in combination, these drugs 
decrease risk for the development and progression of atherosclerotic disease. 
There are strong clinical trial data to support of the use of lipid-lowering therapies 
in the settings of both primary and secondary prevention. This article (1) 
discusses the mechanisms of action of antilipidemic medications, (2) reviews 
dosing regimens and the pharmacokinetic differences among drugs of the same 
class, (3) assesses risk for drug interactions, and (4) reviews the clinical trial 
evidence used to support the use of particular antilipidemic medications in 
specific physiologic settings. The incidence of dyslipidemia is rising worldwide. 
This trend portends an ever-growing need for the aggressive and judicious use of 
different antilipidemic medication(s) in patients at risk for all forms of 
atherosclerotic vascular disease. 

PMID: 15586350 [PubMed - indexed for MEDLINE] 
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Tannins and human health: a review. 

Chung KT, Wong TY, Wei CI, Huang YW, Lin Y. 

Department of Microbiology and Molecular Cell Sciences, University of Memphis, TN 38152, 
USA. 

Tannins (commonly referred to as tannic acid) are water-soluble polyphenols that 
are present in many plant foods. They have been reported to be responsible for 
decreases in feed intake, growth rate, feed efficiency, net metabolizable energy, 
and protein digestibility in experimental animals. Therefore, foods rich in tannins 
are considered to be of low nutritional value. However, recent findings indicate 
that the major effect of tannins was not due to their inhibition on food 
consumption or digestion but rather the decreased efficiency in converting the 
absorbed nutrients to new body substances. Incidences of certain cancers, such 
as esophageal cancer, have been reported to be related to consumption of 
tannins-rich foods such as betel nuts and herbal teas, suggesting that tannins 
might be carcinogenic. However, other reports indicated that the carcinogenic 
activity of tannins might be related to components associated with tannins rather 
than tannins themselves. Interestingly, many reports indicated negative 
association between tea consumption and incidences of cancers. Tea polyphenols 
and many tannin components were suggested to be anticarcinogenic. Many 
tannin molecules have also been shown to reduce the mutagenic activity of a 
number of mutagens. Many carcinogens and/or mutagens produce oxygen-free 
radicals for interaction with cellular macromolecules. The anticarcinogenic and 
antimutagenic potentials of tannins may be related to their antioxidative 
property, which is important in protecting cellular oxidative damage, including 
lipid peroxidation. The generation of superoxide radicals was reported to be 
inhibited by tannins and related compounds. The antimicrobial activities of 
tannins are well documented. The growth of many fungi, yeasts, bacteria, and 
viruses was inhibited by tannins. We have also found that tannic acid and propyl 
gallate, but not gallic acid, were inhibitory to foodborne bacteria, aquatic 
bacteria, and off-flavor-producing microorganisms. Their antimicrobial properties 
seemed to be associated with the hydrolysis of ester linkage between gallic acid 
and polyols hydrolyzed after ripening of many edible fruits. Tannins in these fruits 
thus serve as a natural defense mechanism against microbial infections. The 
antimicrobial property of tannic acid can also be used in food processing to 
increase the shelf-life of certain foods, such as catfish fillets. Tannins have also 
been reported to exert other physiological effects, such as to accelerate blood 
clotting, reduce blood pressure, decrease the serum lipid level, produce liver 
necrosis, and modulate immunoresponses. The dosage and kind of tannins are 
critical to these effects. The aim of this review is to summarize and analyze the 
vast and sometimes conflicting literature on tannins and to provide as accurately 
as possible the needed information for assessment of the overall effects of 
tannins on human health. 
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Use of Adeno-associated virus as a general transduction vector for mammalian cells. 

Muzyczka, N. 

Department of Microbiology, SUNY Stony Brook Medical School, Stony Brook, NY 
11794, USA. 

Current Topics in Microbiology and Immunology vol. 158 p. 97-129 
Publication Year: 1992 
ISSN: 0070-2 17X 

Language: English Record Type: Abstract 
Document Type: Journal article 

A review. Adeno-associated virus (AAV) is a human virus that can be propagated either 
as an integrated provirus or by lytic infection. AAV usually requires the presence of a 
helper virus, for example a herpes or adenovirus, to initiate a productive viral infection. 
In the absence of a helper virus, AAV integrates into a host chromosome. A peculiar 
feature of AAV which makes it attractive as a mammalian transduction vector is that if a 
cell carrying an AAV provirus is subsequently superinfected with a helper virus, the 
AAV genome is excised and proceeds through a normal productive infection cycle. This 
review focuses on the progress towards producing AAV vectors. The suitability of such 
vectors for human gene therapy is discussed. 155 ref. 

Descriptors: Biotechnology; gene expression; reviews; Vectors 

Organism Descriptors: Adeno-associated virus 

Broader Terms: Parvoviridae; ssDNA viruses; DNA viruses; viruses 
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Cheng TJ, Brik A, Wong CH, Kan CC. 

Keck Graduate Institute of Applied Life Sciences, 535 Watson Drive, 
USA. 

Novel human immunodeficiency virus (HIV) protease inhibitors are urgently 
needed for combating the drug-resistance problem in the fight against AIDS. To 
facilitate lead discovery of HIV protease inhibitors, we have developed a safe, 
convenient, and cost-effective Escherichia coli-based assay system. This E. coli- 
based system involves coexpression of an engineered beta-galactosidase as an 
HIV protease substrate and the HIV protease precursor comprising the 
transframe region and the protease domain. Autoprocessing of the HIV protease 
precursor releases the mature HIV protease. Subsequently, the HIV protease 
cleaves beta-galactosidase, resulting in a loss of the beta-galactosidase activity, 
which can be detected in high-throughput screens. Using Food and Drug 
Administration-approved HIV protease inhibitors, this E. coli-based system is 
validated as a surrogate screening system for identifying inhibitors that not only 
possess Inhibitory activity against HIV protease but also have solubility and 
permeability for in vivo activity. The usefulness of the E. coli-based system was 
demonstrated with the identification of a novel HIV protease inhibitor from a 
library of compounds that were prepared by an amide-forming reaction with 
transition-state analog cores. A novel inhibitor with a sulfonamide core of 
amprenavir, E2, has shown good correlation with the in vitro enzymatic assay 
and in vivo E. coli-based system. This system can also be used to generate drug 
resistance profiles that could be used to suggest therapeutic uses of HIV protease 
inhibitors to treat the drug-resistant HIV strains. This simple yet efficient E. coli 
system not only represents a screening platform for high-throughput 
identification of leads targeting the HIV proteases but also can be adapted to all 
other classes of proteases. 
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Silverman C, Gates AT, Nonnemacher MR, Earnshaw DL, Casper DJ, Kaur a 
A, Baker A, Greenwood C, Gutshall LL, Malev D, Del Vecchio A, Macarron 
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Department of Medicinal Chemistry, The Musculoskeletal, Microbial 
Diseases Center of Excellence for Drug Discovery, GlaxoSmithKllne 
Collegeville, Pennsylvania 19426, USA. 

The hepatitis C virus (HCV) NS5B protein encodes an RNA-dependent RNA 
polymerase (RdRp), the primary catalytic enzyme of the HCV replicase complex. 
We established a biochemical RNA synthesis assay, using purified recombinant 
NS5B lacking the C-terminal 21 amino acid residues, to identify potential 
polymerase inhibitors from a high throughput screen of the GlaxoSmithKline 
proprietary compound collection. The benzo-l,2,4-thiadiazine compound 1 was 
found to be a potent, highly specific inhibitor of NS5B. This agent interacts 
directly with the viral polymerase and inhibits RNA synthesis in a manner 
noncompetitive with respect to GTP. Furthermore, in the absence of an in vitro- 
reconstituted HCV replicase assay employing viral and host proteins, the ability of 
compound 1 to inhibit NS5B-directed viral RNA replication was determined using 
the Huh7 cell-based HCV replicon system. Compound 1 reduced viral RNA in 
replicon cells with an IC(50) of approximately 0.5 microm, suggesting that the 
inhibitor was able to access the perinuclear membrane and inhibit the polymerase 
activity in the context of a replicase complex. Preliminary structure-activity 
studies on compound 1 led to the identification of a modified inhibitor, compound 
4, showing an improvement in both biochemical and cell-based potency. Lastly, 
data are presented suggesting that these compounds interfere with the formation 
of negative and positive strand progeny RNA by a similar mode of action. 
Investigations are ongoing to assess the potential utility of such agents in the 
treatment of chronic HCV disease. 
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Enhanced transduction and improved photoreceptor survival of retinal 
degeneration by the combinatorial use of rAAV2 with a lower dose of 
adenovirus. 

Wu J, Zhang S, Wu X, Dong X, Xu P, Liu X, Li C, Huang Q. 

Experimental Research Center, EYE & ENT Hospital of Fudan University, 83 Fenyang Road, 
Shanghai 200031, China; Experimental Research Center, No. 1 People's Hospital, Shanghai 
Jiaotong University, 85 Wujin Road, Shanghai 200080, China. 

Recombinant adeno-associated virus (rAAV) is widely used in retinal gene 
therapy. Enhanced rAAV transduction may be important for better therapeutic 
effects in some retinal gene therapies. In this study, we examined the effects of 
adenovirus 5 (Ad5) on retina transduction mediated by rAAV2. Our results 
provide the first evidence that low levels of either replication-incompetent or 
conditional replication-competent Ad5 significantly enhance and accelerate 
transgene expression in human and rat retinal cells. This effect occurs principally 
at the transcriptional level, rather than through enhanced viral entry or DNA 
replication. In in vivo analyses with the SD rat, the Balb/c mouse, and the RCS 
rat, strong enhancement and acceleration of transgene expression, as well as 
therapeutic effects, were confirmed. Low levels of Ad5 may enhance the utility of 
rAAV2-mediated transduction strategies in future clinical investigations. 

PMID: 18513780 [PubMed - as supplied by publisher] 
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Chen C, Sun J, Liu G, Chen 3. 

Department of Surgery, The Second Hospital of Tianlin M 



al University, Tianjin, 300211, 



To study the effect of recombinant adeno-associated virus (rAAV) vector bearing 
small inference RNA (siRNA) targeting hypoxia inducible factor lalpha (HIF- 
lalpha) combined L: -ascorbate on pancreatic tumors in athymic mice primarily. 
A cassette encoding siRNA targeting HIF-lalpha mediated by rAAV was 
constructed, giving rAAV-siHIF. In vitro, rAAV-hrGFP, rAAV-si'HIF and L: - 
ascorbate which were used alone or in combination were delivered to 
exponentially growing MiaPaCa2 cells. Then, we examined the expression of HIF- 
lalpha mRNA and protein, the secretion of VEGF in MiaPaCa2 cells under hypoxic 
condition with Real-time PCR, Western Blot, ELISA, respectively. In vivo, 
MiaPaCa2 cells were inoculated subcutaneously on the back of nude mice. Nude 
mice with xenograft tumor were randomly divided into equal groups and were 
injected with rAAV-hrGFP or rAAV-siHIF or were fed with L: -ascorbate. Then, we 
measured the size of tumor every 3 days and drew a tumor growth curve. After 
30 days, all mice were sacrificed and the tumors were dissected. At last, we 
examined the expression of HIF-lalpha, VEGF and CD34 by 
immunohistochemistry and counted micro-vessel density (MVD). In vitro, we 
found that rAAV-siHIF could inhibit the expression of HIF-lalpha mRNA and 
protein in MiaPaCa2 human pancreatic cancer cells but L: -ascorbate could only 
restrain the expression of HIF-lalpha protein. Moreover, rAAV-siHIF and L: - 
ascorbate could all inhibit the secretion of vascular VEGF. In vivo, we found that 
rAAV-siHIF could inhibit the growth of nude mice xenograft tumor and the 
expression of HIF-lalpha and VEGF and MVD while L: -ascorbate can only inhibit 
the growth of xenograft tumor in the early and middle stage. These results 
suggest that rAAV-siHIF and L: -ascorbate can inhibit the growth of nude mice 
xenograft tumor and HIF-lalpha could be a target of pancreatic cancer genetic 
and pharmacological therapy. 
PMID: 18509748 [PubMed - as supplied by publisher] 
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PURPOSE: The purpose of this study was to examine glucose- and metabolically 
modulation of insulin secretion by rAAV-mediated gene delivery in vitro and in 
vivo. MATERIALS AND METHODS: A recombinant adeno-associated virus vector 
(rAAV) containing a furin-mutated human insulin gene, driven by the rat insulin I 
promoter, was used in this study. Glucose-responsive secretion of human insulin 
was determined by treating rAAV-transduced Huh7 human hepatoma cells with 
varying concentrations of glucose, with or without insulin secretagogues. 
Glucose- and metabolically modulated secretion of human insulin in the 
streptozotocin (STZ)-induced diabetic mice was assessed by intrahepatic 
administration of rAAV-polyethylenimine (PEI) complexes, followed by 
intraperitoneal glucose tolerance test (IPGTT), with or without theophylline. 
RESULTS: Glucose- and metabolically controlled human insulin secretion was 
obtained in the rAAV-transduced Huh7 cells. Treatment of STZ-induced diabetic 
animals with rAAV-polyethylenimine (rAAV-PEI) complexes resulted in production 
of human insulin and amelioration of hyperglycemia. Co-administration of glucose 
and theophylline in these animals augmented the secretion of human insulin, 
demonstrating metabolic modulation of insulin secretion in vivo, 
lmmunohistochemical examination of the liver sections of rAAV-treated mice 
confirmed the production of human insulin. CONCLUSIONS: Glucose- and 
metabolically controlled hepatic insulin gene therapy was obtained both in vitro 
and in vivo. 
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